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(57)Abstract 

PROBLEM TO BE SOLVED: To provide the radio 
communication system having an antenna array 
configuration to improve the sensitivity and the angular 
discrimination for communication among a plurality of 
nodes. 

SOLUTION: A reactance control directivity antenna 
array 10 as a radiation element directly excited by a 
feeding system has a single center monopole or dipole 
12. A plurality of parasitic elements 14 surround the 
radiation element 12 and the omonidirectional mode or 
the directivity mode is set to the antenna by changing 
the state of the impedance of the parasitic element 1 4 
depending whether the parasitic element 14 acts like an 
open circuit or a short-circuiL A computer MODEM and 
a memory storing a program controls the antenna array 
to be set to the non-directional mode or the directivity 
mode and a position of a node in a network is found out, 
identified and communication is made with the node. 
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^IMM 0-1 5 4 9 1 1 



^<f£aii>'X^AT*fcoT. nrE«fta>a«-/.-Ka> 

^hfrJt$A£l£^&/< : 7X J f.< (parasitic)^ 
b) **i^nitrE«a<D/^X^-f !y^*T-a>1 

«**u HB*B«#i::»r*WE/<^X7--f v*** 
tti^tito/i^XT'* ■ -f>t 0 -y>x£5g#ttlz 

J6fc*-&*«»a>-r > tf-y>x • x-< 

Kfcanre* WEBBflHJii.fcyT*-* 

d) firl2=i>tfa.— >ft|:»ot, ^P^^A^^ri:. 
HEP— — KfcttEHaoiM-/— K<Drt(D 

ttB*lll7>7-^ • TL/>TIi. ±TO)«rE/<^X^-r ? 

OmtSim^&Ztn— K**X h (broadcast) L, fftE 
-f>tf— ^>X - X-f ^^IhIBIzjSSLT. 

huie=i > e^-^ i* iroE«a)a«/ - 'Ka>rto>a«* 
*ifci^4x35>lc»t*^S«**ifcr>^^raffi*StrE 

^'JICT^-tzXLTiTC. H Uia«2<D7 f — 

IT, WEX^!y^>^®B(caLr«rEftO»«#*ai 

au i>Eikit*4t«rE»i a>^-*«»**LT«r 
E7— lt. a«aF*ifci»Ea«/ — Kta 

»*«2] OTEX-f y*>?BBI*» 
*K«l=*¥«r««S5±r-. MHBBfFfcLTJtJtnfz 

mi oBB««ineB#ic«i««t. w»a»ir«tw> 

e— 5T >x ^LTI2 (Dttff AWBftftBlcftflEaf 
tu BKntt<«tfllKHirtHtEBaA*a>i /4 3M 
»Wr?T, VTEBi (DBB-CXIW >tf— y>x*« 

B9E»(*i:t!rE»*6ffii:a>Mlc««S*i. I/W7^» 

y > x £ ^ -r x * ^ > v t . 

WE ^ U > h ©Bfe^BCD ffrfESS 2 (DSiSB t/W7Xl 



£<BHII=»«**u fltrE/WTXSuMMBar/fcfi--* 
^6<D*E«2 0)-7 s --*KBl=««aF*i*«l»A*** 
U buEX^ y^>yf?t^£^ttlcil/W7XL. bu 

i i=E«oa«*>x 

f Ac 

[R*9t3] «Ea>i;a-iilt 
i ) HfEBJBfttt'^E- K*»*?U fflBfeOMy - K 
Ol>-f*tfr;b>£>. buEp— ^Hf/- KlcAlfCi-eii 

£< 7.a-K*** h*'«tfc«rEB««#*aflr-r*fi 

i i) BEMMNI-£fl*« WEX-f v*>*Httlc» 
LT*^) Is buET >7"j~ --T-U-f 0>*fi)<Datt£B 

B1bd4t«j£K¥B&. 
i i i ) IKEJp- K*^pX hjf4it:Mfl^Slli: 

i v) iuEftfea)affi/— Ka>i>-r*i*^a>H— 

*«B*B"fc ft*t?B*3« 1 [^EmcoafivX^Ao 
[B*«4] «Ea>en— £1*. 
1trE«a>a«-> - Kou-ftt*^ b . 1UE p-^;H§ 
Klufll+fetiT^P- K*VX hdftfcflTEBBffi 
***WiU *aiLfc«EBB«*l=JKi:T. tlTEttm 
tt^e- Ktfeli«E*l8lPltt*- Kt»Rt«tttt¥IR 
**** 

♦tfcTOEB««#a>fi«l3»»<P*fi*5t-r7>^^-* 
flttSTOE^'J^&WT. WEX-f ^^>y@Bl=» 

*a»rr * c * * prti§ t -r *toe*«b«* 

[»*«5l Jb®. «ttMntfRQt*t«XM 

iu eh p w i^is it & ti z> mmm* t . 

*a>*t^tt-f >e-5r>xt. /WrxBBjaiicfeit 

or. waa^g— ^*jKrt-r*a»-7-i'^px>ij^ 

**i**i«»E»»***B*. *HrET>^^-*^*</< 
>rr • ;u^acrm^^BtjEv-< ^nx 

-Birfit^T. buE/WT • *— ;usa.i:r*«:««rE 

ftnEx^^7>y«?fci»itd«t % *ia>tt«*^ «r 
ex-t vTXtm+zm&ttMiz* v v l. ^si^F^fr. 

fJET>^^-^^^-<>t e — y>X«B(cL. ^2CD 
ttB3&«. »EX^y^>y***«iattBf=-bv> 
U S<S*4i/cffirE7>^*^^S-<>tf-y>X« 



(3) 



4$BW1 0-1 5 4 9 1 1 



mz7>^i-m*tfiig<< >tr— ?>xvtm<D#. wet 

<S<>t°-^>X^HcD^ ftrB7>^:*-*»fltttta 

^**r*aRa>a«^-K*4trtWEP— *A> • x 

IHESISIS7 >f t&tf 3 > S ffll>t, TOKn 

-2>;U- x>J7 - 2<BTOEa«y— K*»»J 

lute* v k <7>gft Ltzmms - Ka>*»*«*ife 

iBftfiittT^^cD^fiiSTOEaRLfcafty — Kiz-b 

fftEfgiRil£7 >T-^-ai/a^ L/citrEftfiittr >^±<d 
*is*ai*-c\- «»K«««rEa«a«/-Ki=a«-r 

liFEP — *;u ■ xU7 ■ ^CD^;h^*UZ>BuE 

I«IEP-^;U ■ xiJT ■ h7- ^CD^^^^ttOBiJ 
Ea«/-K<DffiE7>5^*M»JU «rE«ffitt7> 
7^(0*13) *«TE> * U rtO^ia^r— ^>HCE«-T*X 

TV It* 

lUEn— - IU7 - K^— ^a>a«UfcWEa 
«-/-Kta«*>— ^>x*BB»r*fc«>fc WEAM 
tt7>T"*-0>*lRl£-fe^ htWr^^, 
g« L fc'lilEa« -/ - K £ a« L fcTOEJt iPlttT 

o^niracTikttmtasfli-rtx^v^fr^t; 

luE/<^Xir-f ^aqpt-gBEItt'ttBlc-fev hit, 
1JE*8flttT>^l=J:y«ia«#t*«-r*XT'!y^ 

tdt?Bt *a 6 icE«a>a«*&. 

[R*3t8] «TE»lRltt7>-r^fC»LT»lRltt^-K 

*a«r*«rEx-7 L !y^ 



sm^y. «B*fttt»»M*&aa«#*afcaF*L 
fc«nicaar w-x * zft z^rnxm i nBaoa 

e-AsattLfcaaa^iajs-rs*^ 
o] luE^^yA^aR^Ett^py^Atfc* 

buEp— *;u - xijt • K9- $W<D1?rE 
a{f / - KS»at4»EXfv TOE/* 'J HE 

* 9 i=Bao>a«*a. 

m*mi 1 1 TOE>*'Jrti^ toep— • i'J7 

■ k?— ^wa>*»Ea«y — Krc»r*.WE»« 
*t?a**i oirE«o>a«*tt. 

[O 0 O 1 ] 

[*wo>a-r **»i*ii*yxf achs-t 

*>o *ytt£Mlcl*. MMvXfAI:ife 
[O 0 0 2] 

[tt^Wii *a«»y>*a>»«s£afiM-4fctf> 
x-j-sffiflrrswticj:*. z\<»m%\±ft&mmzm%L 

ictSOTf, cfc y Itt^»ttH*»Sfc«>lcl4f— AO) 

[ o o o 3 ] *fflzn6ilAttpMy<»&j|*v 
Hfttf— a • 7>x*a>a«ais]aic*£«fcy 

[0 0 0 4] LJ^L>Srt<£. a^wic^asfT^tt*© 
■>i7«Mtu »«*stML (ttoranc 

3££o T^^-tK— h- U>X£fcl£/<h^ (Butler) 

tf-A«»»affe**-r*. mmtf-A*Mt 
x k • 7b-ftta*-(?jtii?fty. 

[ooo5] aaa«^&t^T»iP)tta>af^^aK$4x 

^pJ^^^O/^X^r-f y£ (parasitic) • 7>7"t 



(4) 



mmw- 1 O - 1 5 4 9 1 1 



&o 1 OCDfifeUSi (radiator) 0)*tt}m&&WZtlZ>O 
T*. $&i7-^-^K (feed manifold) \zmM-f&& 

-5c attic* U7^*>Xtt£jl^f4^ttft£fel4m^ 

v<? - 7U-r*<fcJ£>:h,Tl*&<> 
[0 0 0 7] IEEE Transactions on Antenna and Propa 
gat ion. Vol. A-26. No. 3. May 1878. pages 390-395 
T'^fH^ft^RF Harringtonlwcfc&tilfcli. It*g3Sm£ 

tiz>fom&<Dmmizmw.2tiz> y 7<? * >xifticsu§£ 

tlZ>1&m$*&m'?Z>n7F-h • 7>T"*- ■ vX-xACD«t 
[0 0 0 8] *Bftfrff 3 1 0 9 1 7 5-5§-l4. |£ife®_t 

»tf*«*©*«iw»oriBi«t«^T»i+6*i. aa 

■r--r ^ IB**-*, i ao/^x-r-r 
*«+*JS1tT>T+»Tfc* ttMKI=Btf«/<?X7<r 

lcRlf&*iTlaH£**u BB«>KW»<MM*ttirBtf* 

[ O 0 0 9 ] 3 5 6 0 9 7 8 -^14. m^tfilc 

X^f -f <y $ JH^tf) 2 OiU±CDI^iOT lr «fc y B£*i& 

[001 0 ] 5^g4f 3 8 83 8 7 5 #14* n-1| 

tt7>^«**««yicae**i£«¥a£* wsa> 

?a?9AfzttLiaBKttB&egtt?«*7**fel* 
««a*36T- (commutator) £ f-$n a" £ U —7 ■ 7 
\s-< 'T^n-f&mTr^&o n- 1 ifl)*fOft^$fi 

B&tfBttr«¥B*<&tt£*u «rBBTa>ff «<D i o 
0>tt£G)B« B8S*i«*M»*©*Wfi«Si: L 

rftfliu »ya>n-2ffla>*^*«ME]tta>**. fto 

*>o «lc/<^XT--f *$fc***«7U^<&-aBl::ffi«S 



[001 1 ] *g$$f*rm 463 1 546 -^li. 7 

E»Ol*(iWll«t/<*->t!WHt/<*->i:« 
It*lW=WI4*ife*ftIllB7>ft*«WI 

R»l:«o^<D/<7Xf-{ v**^ty7*> KI=BB 

ctizcty. &m%*t ltml, BfeLfciB 

y^^">K^(D««*fliaLTR3E-r*'-t^«l:y. lei 

B-r * » irj A^dE £ *t s o 

[0 0 1 2] 3KB4$HF«4 7 O 0 1 9 7-^14. 

*Bl::BXttG:BBI=. L*Ltttf feBftttlcBBSsfc 
Ttt«*fc**u **BBH*/#— fl**»yBt?tt* 

a>HibRicB3ru**Lfca»a>stt/<^^T--f ^s*^* 

l::«ttBI=ft«**tT* 7>t~*-- If— AO»fiJtt*35 
ttftBiffllftffiCDB^lCfcl^TME-r*. 

[0 0 13] *B»«P*5 2 94 9 3 9-^14. 
AT. fiFiKfi*MZgtffc7>^B^<D7U^ 

«*»icw«iaaFtt»*T>7-i-*Bw-r*. sm^- 
K»ffo>a«i=fei^r. 7>^«*-*<sttft;*fci*/< 

ft L#i>saoi^^ «j7*> >xicct y «iB.$n« 

[0 0 14] Vt&o>l*-?tio>&ffii,* BttaBi/X^rA 
lcfclt£RraEft«a>/<^X7-< • 7>T"*- ■ 7U-< 

[0 0 15] 

[»BjMB*L«fc9fc-*-*BB] *BWa>Sttl4* Btt- 

att~>x7Afti=*«ft«BBa>a«<'-- Km-eoas 

<Dtztolz % U>MK*lt*itt7>ft ■ 71/ 

-r«rt«*-r*«n»a«s/x-rA*»«-r*ctT?a5 

[00 1 6] *BB<DM(&BMI4* tf— 
pTJ6ft«a>/<^X-T-<f ^ • 7> J r"J- - 7l/^m^ 

[ooi 7] **iP!<&jMa>@tt«\ ssttaB^x^Aw 
om^-Kottfj*^ »»ju -taitas-rsia 

[0 0 18] *«wa>aia>Bfl<ii4. 3>t°3.~^^ftT* 

tf— A*^ft^tL-&pI^M^<D/^^A^-r • 7>^ 

-/ - KB-eaa-r **B*a«-r * c t -e&& 0 

[OOI 9] 



(5) 



ftfflW- 1 0-1 549 1 1 



i^soa^ — K£^T&am^x^ATrfco-c\ iu 

Ettftooafi-/ — K0>rt0>n — ^;Hil^- Kli. a) 

fflWAJl : &m-?Z>'* = 7*^<< V<? (parasitic) m^t 
^/^Xf-f^^I^loliHg^^ WEftltfll 

>fcf— • X-f yf-f>yMt, c) ItrSHttW* 

i©f-J8Bt, ffiEX-<-;^>Sf|§]B£ft«S*u 

d) |tEa>ea- ^IftlcfeoT* :/P^Af$1* 

l*ND*feflDafl-' — K t-0>M<D*iai Sit7 >t~*-*IrH1 
a>^-:7jn><fc £Ktt-T ^ 'J <h L. TOEfcttT' > 
x-*: • 7U-f I*. ±TOTOE/<^X^-f ^fR^tfK-f 

^P— K^rVXh (broadcast) L. I&E-Ofcf— 

x--x*?*>#HBlcJ6»LT. att**ifc-ai<Btt 

E7>tt • TU-rCD^fS](C^D— K**X KU WIS 

L. WEikWlR^irHrEIBi o-r— *«»**urmE 

[0020] »afci*. nEM*>xfA©inax-fv 
ttE»*i=««**t. xjwknicibiw 

*LT«2 0««JA^iaE»*feffi^««**L. 
**<*KttlzTOEJMMi#0>i /4M»ttot, bu 
E*i 0)igSPT*StW>tf— ^>X*5F-r^'J> hQB 
fi%B&. WE»#i:»E«i6fflfca)nill=««**i. flU 
/W7X#l::<g*f >fcf— 2*>X£^U i£/W7XB$[z 

s-r >e— y>x*sF-rx-r v*>vm=?-±* «te^u 

> hH*eaB0)«rE*2a>iB»t/Wrxa[i:<DIBI=: 

IEm2C7>7 ; -^^^^$ti^)^im)A*^*L. TOE 
X-fyf>y»«jR»l:«/W7XL, VTBBttlR 



x-< v*t*m-tz>o 

[002 1 ] ElcftBlci** WEafi^X^fACDHrEa 

<fta>ae-/^ Ko>i^-r*i^&. toep— a/ua«> — 
**a«-r*5t«*«t,.-i i ) «reMfP«**M*.- 

TOEX-f ^^>^@B»z»LTttJ*L. I«a7>ft« 
7l/^0»S©MJS*a, *fls**t*5M¥BU:. I 
i i ) TOE^P- K*-*X hdftfeBttflHHDSIBI^tf 
Btt*A*MM*«ltK¥J8J:. i v) BuEteoa^i/ 

[0022] xtr&ai=i±* a^i^x-xAcoitiia^ > tr 

— — KI=fiiH-&*vc:7P— K*vx .h£*ifc 
«rBBttff«&ttau ttHiufeitrEftttB-tiztti: 

WEJtfiltt^— K*fcl*WE«Htfiltt*— K*»«? 
tv ^P-K4r^Xh*nfcTOE*lt«*fl!)««lc»3B 

JtiRitt^E- k-c«««# tas6«-r * - £ * rt 

«^r*WE1M»«**. -TOE*2 07 ? -*«B**L 

[oo23] &tz. *nmi~**n*thizmmaitti* 

TOEWPrt(cRlt6*t*tt»*Tfc. **i^*t«T 

tt-f >tf— 5T>Xfc, /W7Xfam£(cfelt&^*> 
K5ffi^O<gt>ffi^^-<>t"--$r>X<tlzJ:oT. Kg 

£. **i**tWE*»***B^ fcTOET':^-*-*^ 

tf/Ur ■ *-;i/Sii:tRS4i»E7^*px hu ^ 
asi^r. »E/W7 ■ *Hutai:tiift5ttE7>f 

x-f «iott«^ wex-t" 

•;f>y»MJ«»:t!-;hU ««**ifc«FB7 

mJEX-f ^>y**£#»attBlciz^ hU s 
«**ifcl»E7>'T'-*-***JB-< >e-^r>x«ffilz-r 
«/WTX0Bt. BtjET^^^r^T^Y >t°-^> 
x««0)». TOET>^*«»Rltt*BI=-bv KU 
itrErv^-^ffc^iS-f >bf-y>xtttto>tt. WE7 

[oo2 4] &tz. *«^iw«*a«*ai*. 3>t°3. 

— ^^i/^^'J^W-r^p— ^j;u ■ l'J7 • K7- 



(6) 



ftfflW- 1 O - 1 5 4 9 1 1 



r*a»a)a«y — K**-r*firEP— ■ xyr • 

Ztmi^T. BtIIBa-*;u -x'J7-^'> h^-^Ofu 
(DmiRLfcafl-/- Ka)*»»filt»St4^f^ 

Klz-fet; ht*Xf-^t, «H2SfiItt7>ftai;i 

RLfc-ttEJtfijttT^^oarntfflt^r. B*§g*£ 

tlt'EXKai1iy-Klz»flrr«X7 9^. mlEn-* 
;U - i'J7 ■ 9-0>-t4i-f*t<D«rEa«^ — K 

«t"**T"?3ffc, WE a — • x'JT • K9- 
*©***u«taTOEiI«/— hNDWE7>^t-««SI 
U WEJiffilttT^^OSfilSHrE^^'JrtOSfil^ 
— 7jUf=Eirr*XT'?:7J:* 11SP- ^'lUT- 
*v K7— ^a>a«Lfcf!TEa«y— Kta«i/— ^> 

h«Xf^^, SttLfcWEa*!-' — KfcBRLfc. 

mE»ftttT>x^-a>*B6ai:T*ii«**a«i'r 

[0 0 2 5] »Blwti* «rEa«**Oft»fittT>T- 
St«*U fitlEJifIp}14T>-x^-|c^LT^firnltt^- 
fUBB^ttaict^ KLt, «rE»fltt7>-r:M=«fc 

[oo26] sr=»a(cii. wEa«*a<oTOE*iRitt 

T^.-r^I^LTftfije^-KSaRrSWrEX^t/^ 
li, l«**ifc»E/<7Xf-f *^*^t"B«@rtt 
»lc-b^ K-T^x^^^t. 15E"fi»EB' r ttffil::-lz-> 
h**if:iE/<7^f^ ?9B7-lc«*:y* TOE+*a» 

[0027] BI-»atl*. »EM»»ttlIHB/<7X 

^<*2B^ars*0B'*B«<taFi*\ e-As» 

[0 0 2 8] Mfw^Mirii. luEattSftOWE^^E'J 
l*a»(DEtt^py^A*«**L. iirEn-fcyu-x 

U7- h-7-^rta>iWBa«y-Kt«3M-r*«rE 
xt7^ i&E^^y^EttSFtisasa^o^^A* 

[0029] eic&bizi*. iaEa«*ai*. sfe*^ 



[0 0 3 0] c*i&a>&tftt0>gn« ftflt&tfWjS*^ 

^X-r>r ^**«<»-f >e— y>^*ffl*fcli <, 'BllHl- 
t, «ii*ifc-«i»o/<?^f-r ^iT^ IK 

M-cBBflWic* y "x ^ sssst^. =» > ta-^ 
■x^<D^fS3^^-r^^tii^^^>m2co7 :r -^^B^# 

fiKD^r-^U^Ett-r^c > fcf a.— $ liteOM^afl 

<Dtt*B2(DT— .*»B*acxx-f ??:/?BBt=H] 
au **iic*y. 7>fto)^7Xf^'^^s^ 
rattrt. a>ea-*^6«i of-$g8$ii:ta 

# it £ c £ ic <t y iftif y - k t am -r * o 

[O 0 3 1 ] 

*tii>fifS]tt7>^t- - 7K ttax;(B*«r) 

BlMBB*— Kl 0ftt4. **im^*fctttt» 

1 40)tUt'tta)NI=J:yB*n«. #/<7^fr;* 
(parasitic) ^Tl*. 5 K-Otf— 

X*L<li J "MlaJB"«ffl. *fcl*«-f>e— - ^>X^L 

Ts l$*fc®2 3|Z&g!£*l£ (B3#R) o S/^7Xf 

X-f^f» (B*-B-T).lcJ:yiH|«l*4x*. 7MO 

■r-f ^^*^0>a«fta«lcj:yfi|»**t* o /*5*-t 



(7) 



1 0-1.549 1 1 



[0 0 3 2] v<? ■ TU>TlrJ:^7^n— 

l*S§*:lt#EJf. *Sm2*i£>OT*. $&mv^^-;uKlz 

CDT^P— ^l*. |ulS(7)HarringtonlC^^) I E E EliX 

Ltt (ttHBtt«t«T*ffoT) . 7>Tl-mf&£&& 
Tfi^lCcky. .«147>ft *4i<i>e 

[0033] 7isT±o>immm\** j&»«t2ichl 

?**^BBa>MIB (»jBftM(BI*0. 2 6 6»fi) 
2) HCfiSO^y ;Uft&tf/<^XT--r v9X7-Jt 
I* O. 2 6 6IS) -c&*. «*ffi<D^-a 

#i> 0 /^xf-f ^^*T*BH*-*fci*««-r*aai= 
(Bi$es) G>»y«ito>fc«>G)/^^7'xxi;x-r ^ 

-r v*? • Ki 4CD®iyttl*<atc#cDx^>y;*;h, 

Xh'J7^'7<>24 O^^CD RFf3-^22, & 
I/*— Kl O(7>g@-t0)|£ife® 2 3^11:488 (via 



s) *<rT5 (H3#H) o /^xf-f^I^lii^ 
»l=H*/<* K2 6lca«**u EI»/<? K*t-<*p 
x MJ v~}*Xt9<( K2 0(D-S(:SfitS. 

««fl>3Ett*«T->«T-*"«Cl*/<* — ^ 

-^>x£$t&-r&o «fc"y«tMH*ftKtei*Tii. 

-K10H:, * / *-;Hk«B 1 2©fcto0)« « II* 2 
AjU— (feed-through) &t/a*Xfta*f*att1B5'* 

->2 3 (E93#b) 0-«saisu a^arsM 

Xl&VIBBJ:?? 0 > KWJ7^ >>Afl)a >ir> 
-;u*<Bl. .B2»tfB3i:**ti4ft d4i*liM§gl 

[0 0 3 5] «t*0>^y ;U:||LTtt, ^12 3 

[0036] @3T?li. /W7X&tfRFfi«BBl 3 
H2lC***l4-7-f $ K'J7^2 4fc£f(7>4#tf> 1 

K*fi2IBlc»«S*t*. PiN$r-f K2 0*<* 

u ^^2 4 t»*ffl2 3 ta>Biiza«**i*. ««J7* 

2 7l*a>t°zL-^^J®5tX^ -;f2 9*ai:T««S 

4i. K2 0*fc(*tea>$fa3Sx-f 

*a«»i^iis/<-f rx-r*. y-r*— Ki*x-r ^2 9 
3^««a>^ iot'-^>x^ti) e aaa>j:? 

IC. X<!V^2 9*«^Wlc«ya5t*-&*Ct|CJ: 
y. HBBtfcttBftiB^: **ifc/<?Xf -f 

>ic«l\ *ftK»*^i 2Ax&a)ft»«*3b< 
a«Wlr73fp}^lt^4i^^>o 

[003 7] 04T'lt H3fz|BaLT«rSELf=«fc3 
rc. *— Kl 0©T*» O 0fi7iM2 7 OJt) 03-0)1 
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4$ 1 O - 1 5 4 9 1 1 



^>y^2 o#nyW7x£*i£c£ic£ ys«s*i 

£o *-K0>jl#» (3 1 5g71)l4 5g) rtO^yO) 

rringtonBIX^J: y «***l4»«fcl**ft*o *«E 

[0038] H5lZ*5lvt\ *ft4tt»«aBtlCj3t^T 
1214. X-f 7X*fSS< c.^lcfeiJWN 

to 0 3 9] <fc ij*4iv<5^f-f ?4X7»4>9ll£S*- 
-r-&«fc5^S«f ^^tfZcfcy. 7 Zs^rj-(D hf — i*aft< 

ESICfet^TI*. *t(D^7Xf^ 
a*OTBI*S*U *afitt/<*->*«£fc«**L*. 

to 0 4 0] — ttK4:»tt&tf7^n— ^<D3£J&l^«fc 

y. Hi«-r*«(Dtt»/<*— >*«««Ritt-c**. io 

C0tt»*O5»JSfcy 1 OCD^X^f* ^a^SKits 

too4i] miaa)Tu-f a>tt(D«^&i;a5§iri4 % * 

to 0 4 2] 5r^?K— ;uttMB&tf/<7X-r-<r -v**^ 
li. ;KD«3byizffiffl**L»* 0 zo-rzfo- 

(Dtei«^RrffiT*fcy. *fc±*ic«<flift/<*— 

«a*»«»^*6T«±-«t*D"r*wfc-efc«. cot 

I4*l*A<* RFf3~^Si;A7>(¥Wi^ 
S) ODRtfaW. M^^I^W^i7>ftffiI. 

10043] y\-T =i — • >£/c!4t< Xa — > 
(discone) * 0)^^ ?K— /^fflfl f— A« 

-;u-7i^ri4. Rtt«fci£3&<4»«ffiic«feyB*?*i» 



Rattaaaacm y ttit bftfc^sMLtosa 
<d/<^xtw L*fc 
in 0 c*t&o)«»i4iRT&t;ru-r^-ftoiiB»$B3R-L 

10 0 4 4] 7>ftttttt«f4fcWz, #—95 
(polarizer) AMfcfi! * il^&fitf) (^ 

L<l4ff*(D*fillwfil^fclI«) . *fcl4SEA^R^ 
CftSI$-f ^ (meander line-type) ") CD2)/<— tfffiJB 

10 0 4 5] **M©7>ftlt ilfl. 

tt^^ *afca#<D«SQ»**JBftL»*. 
<&8ai4. mMO>«^£*I^a^<&iiJ*ftffi<D^I=« 

tO 0 4 6] **wo>yT**>x»ic«w**i*»fii 
tt7>f t ■ 7K©1 o^^'J.^-^a >lt 0 6 

5>p a»a>a«-/ — ka. "b&i;ca<p-*ju ■ iU7 

hd— — Kl*. Si 

ay >* 3 3*»cTifea>»«^ — k(=is$s*u y? 

** >^*WPO)»rtttT>-T^ ■ 71/^WX-f u/^> 

»3 2^to »r->^ai/x-f ty^3.2i4. a 

1 COT— ^ ■ /U^lCTa^tfa-^ • ^fA 3 4IC 
IB*S*u MS^tttMXTi 2 (Bi#8!) 

star*. i2 0)f-^ -/^3 8i4. =j>tfoL— ^ - 

^fA^7>f t • 7 U-f O/^X^r-r ?*a7-G>fr/< 

-f7XB»atfx--f ^i=a^-r-& 0 > ; ey4oi4a» 

IOO 4 7] B 7 1=14* MIfvXf A3 OP^COMft 
;-KO1O07>ft/X^«;f32, =3 >tf i — * 
• ^EfA3 4&tfjt%y 4 Oi^Stl, i«li*>xf 

A3ona«aas— K4*nai=*a£*i«. 

I4. ttl«IHF-1 2A<8 x 2<D»»ttlcE?iJ$*lfc/<7^ 
f-fV***1 4l=«fcyH**l4. S/^Xf-f'^l 

wx-f^fitf/wr^BBi 3 (H3#i) i=aa 

ftX-r^.te* 16fyh-U^>420jl 
ftiXx— v(=SfiS£*t£o UvX* 4 2I4. **St^ 
1 2 e—A0)jffa<&*ffil=J6 IS T\ X-f 

v^-i 3lC^^lf^^x^>y<^^^>r y*»t"lli 

^"^fcl4"^lHlK' , '^lC$!J^!-r^. =3>t°ZL-— $»|Z 

j:y4«**i4«#SEttt*. * y #«<paai4#a- 
^^* : F*«i»-r*a)-ei4«p<. 

O-r^o c5Lfc«^c!4. i6tlift<8oa)^M 
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ftfflW- 1 0 — 1-549 1 1 



[0 0 4 8] -?J\,TZf[sW4 4 14. =a>faL — ^ * 

;n 2 (Of— Atf^ft^Ji^afiy — Kicfi|< cfc 5 
«#SftX-f?.^1 3l:^Stl»c «^l*#a«/— K 

A. B. . . . "n^EO* ^E'J 4 .0|ZE1IS*U SffiO) 

e n <d tz tb i z r > ^ * » s o a « > — k cd^ \ z ft n 

Settle. /<7Xf-{ 
[O 6 4 9] =1 >t° j. — £ ■ ^fA 3 4li>^E'J 4 OIZ 

3 otoomomms— k^isw, -kjmu **v<t 

fiHtTl**lMfia>a«-/ — k<di ^frhm^r&gim-? 
Z>o it«^P^^A5 OI4ft««-§-(D»a«:*lRl*K»J 

1"5o t^D^7A5 2lt S««*0>*«5cO>a« 

*iJW«)T-cE1t^p^ : 7A6«ffl-r*c:i:iz«ky. r> 

l!SSIii/XfA3 OWCDteCDaig-/ — K<Dtt 

[0050] a«-/— Ka««aa>'-»tLT % ssic 

3***l£ea'<^ h 6 OA<zi>e^L — ^ • ^fA3 4 
IC«fcy£j*S*L. ^-$££& 3 6 (B6#i) £^L 

r. i 2^te3k2ti*o east*-? heo 

astir kuxb 6. #j&a#6 8. ^— $ • ^-r— ;u 

K7 0, Rlfy Is— ABU ;u K (EOF) 72^ 

[00 5 1] 0914. L AN 8 O^ICt h ^ :? -f V* 
J^D-K+tXh (broadcast) It l*£teCDa{l-/ 

-KB&tfctaffi-rsfctoiz. a«</ — Kcizfcivc 

7>-t:J-*Ir]t- — ^U*=J>'W^ (compile) "T^M 
M^^-To a^I^— KA»tfBI4L AN8 0±fZfctNT 
S«S*lfc-f>*/^U8 2fccfctf8 4ICT h^^-f *f 
$^P-K*^XHTl^. »1 Xfv^fc LT, 

y, aa-' — KcaWKaRitt*— K*»=-b"^ 
x h£8saj-t&£. a«-/ — Kci*/<^x7--f 
yjfoizKfz&mm^mmtf* ^ y c:e«**u 



«*««tKMr*fc»l=ifc«S*i*. Sfffl i D&tf 
if* ht— Kicjt^y toomms — KA&tf B^cD^raj 

8Mv^fA^0tt(OMy-Ki^fiS/^7 h£ 
S«-T*. 01 oizjj^ft&cfc Ify-KA, B 

atfCfflOftSfilT 1 — ^;U8 3. 8 5&1/8 614. 

•f*n et*7 h -/<5r->izj:yaais*i*a«y"-K 

14. LAN rt©#My - Kl=» U t OSJWIZ 1 1 -5 

<o 

[0 0 5 2] H 1; 1 14. P — -I'J7-*^ K9- 
[0 0 5 3] X-r^l-CI*. ail-/— KirBa#lt6 

>tf^-* '- ^fAiau, K»iRltt"E— K££*l«. 
[0054] X J r^^2TI4 v jfe*^P^^A5 4SSI 

lllHIW7>ft3 2i:*JI, K#0>LAN h^?-f 

[0055] x-t^^3-ci*. a«**tfcea/<^^ k 

*^^a^7A5 2^UT3>t:a-^ • tETAIC 

^4t\ gliiifclfi^^ yrt<D^-^;ui^lHe 
**u ttS£:?P^A5 0£^Tit3££;h.&c£l::£ 

y. a«a«-/ — Ka>««*fijA<ft3e**t*. 

[0 0 5 6] X-x^^5T*l4. T^T-yoVUfaH^— K 
[0 0 5 7] X^^^eT'14. =J>t"zL — ^ • tfAtf 

^oaay-Kd^LrassnfeTv^^-ai/^rsj* 

[0 0 5 8] Xf 7^7tlt ISlf^-h^bLA 

Nrtfl)M/- KtMt*»Wi»*W. 

M/- KIC»-J-**-f A ■ h-'JX hA<. 

*x**tfca«y-Ka^6»»**t*. 
[0 0 5 9] ^^^^8X*I4. 3>fa-^ -.^P^ 

LAN «<DMy - KHS LTJSttS *i« ^ 

[0060] xfv^9tit a«a<iy — KI=»LT 
^7ASffi^t, r>T-^-t<Da«a«y-Kta>a 

{i^rc^d^^b^tt^o i 6 \dv h(D7>ft - 

— > tf^L — ^ H«i: L J. 7il/f^^^44^bL/ 

v^^4 2n^ILT, f->8l3 8±t/W7X 

/x-<^^b*i 3icmi&^tt^o a«a«-/— Kta 



(10) 



ftffi^ 10-154911 



[006 1 ] Xx^l OT-I*. ftStSl -2*<Sft)lff 

>^'J 4 Of::f5li£;h,£:7P^A£^T&3I£;ft 
[0 0 6 2] SI&iifii'^AlCfcUT. M 

s it a « *> x x a p*g co a o a « j - k t o a m v> fc #> a> 

[0 0 6 3] *«^l*»3gO[>Sllft«fZO^T»-<&*lT. 

[Hi i '**wa)iia*a^jxt?**»i*«&ifa»a> 

[B2] Hi ©7>ft ■ TU-fCD/WTX&tfX-f 
[H3] i2.0/W7X&l/X-f7fls]K^titfc 
[H4] Hi (D/^^f-r ^ ■ tK— ;u ■ ?WH 

tH5] m4 07>^i-<DmmiiLM'*$—>om&mv 

'So 

[16] *a«-/ — Ki«Hi fc^3F*t^a>tf3.-^a 

8i«i/XfASatB"Cfc5. 
[17] B6(0H!^fArtoa«^- Kt««»f= 

[ H 8 ] H 6 (7) Mm is X t- A ft (7) «ib y — K ( C «t y ft 



[H9] H6 0>ii«i/XT-Art(Dtt©a«y — KtM 

[Hi o] H6 0)livXfA^Iil/-Kl:>ttt 

[Hi i] H6 0)MvXfArta)My- KIBTffloa 

[«Hia)BM 
i o K 
i 2 tK— ;u 

13 /W7^W^-f*/fBB 

1 4 /{^x-r-f 

2 0 x^PIN^-f^- K 
22 RFfa-^ 

2 3 

24 T-f^PXhU'^-^-O 

2 5 =1 >7>f- 

2 6 [BlB/t? K 

2 7 /W7XI 

2 8 

29 W7f 

30 ^Igafli'XxA 

3 2 T^n-y/Ts-i 
3 3 Jfe*'J>$ 

3 4 =) >t°3. — £ • tfA 

3 6. 3 8 x-£3£3§ 

4 0 > ^ 'J 

4 2 1 6 If ? h - Ui/X£ 

4 4 ^;u^^u<7-9- 

4 6 Jj-^U— x-f ' vXfiv 
48 gfl^P^vA 

5 0 -JtK^D^A 
5 2 It^^P^^A 

5 4 ftS^P^A 

6 0 S»/^7 h 

6 2 $4 - ?4—J[,F 

64 5£5fc7KUX 

6 6 MI7KL/X 

6 8 HM« 

7 o 7 s — £ ■ 37 -f — ;u K 

7 2 7 u— A$f y y -f iU K (EOF) 

8 O LAN 

8 2.8 4 -f>$/*;U 

8 3. 8 5. 8 6 ifrftfiix — 



(11) 
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62 
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70 
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ft Biff 1 0-1 54 9 1 1 



[B9] 

Sgy-KA ftfty-KB 

r~Y 1 < s*° 



mm 

y~KC 



J-TC 

2) Sffly-KA© 
If 7 h£Ett 

3) amy- fa© 



y-KC 



y-KC 

D amy- kb© 
2) amy- kbo 
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ttmW- 1 0-154.91 1 



[@1 O] 



83 
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90° 
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